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© This element is used for the method in which an electrostatic latent image on an electrostatic latent image 
carrier is developed in a liquid toner, and after the image which appears by this development is electrostatically 
transferred to an intermediate transfer element, the image on the element is further transferred to a materia! 
which receives the image. At least a silicone rubber layer, an adhesive layer and a conductive fluororubber layer 
are arranged in this order from the outer surface. Such an intermediate transfer element has an excellent 
durability and an excellent transfer ability. Therefore, an image forming method using the intermediate transfer 
element provides a high-quality image with a good reproducibility. 
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Technical field 

The present invention relates to an internnediate transfer nnaterial used for an innage forming method of 
developing an electrostatic latent image on an electrostatic latent image carrier by a livid toner, electrostatl- 
5 caliy transferring the image visualized by the development onto an intermediate transfer material, and re- 
transferring the visible image on the intermediate transfer material^g^^^^^^^^er^bjects, ^9|',65|@g}ga.' 
an intermediate transfer material used for the image forming method adopted jn.copiers and laser beam 
printers. 

70 Background techniques 

The intermediate transfer materials used for the above image forming method Include the following. 

For example. EP Laid-Open No. 399186 (Conventional Example 1) discloses an intermediate transfer 
material with a two-layer elastic layer consisting of a thin dielectric layer smooth on the surface and a 
75 conductive layer supporting the dielectric layer, and as for the material of the dielectric layer, it is only 
stated to simply use silicone coating or fluorine coating, etc. 

Japanese Patent Laid-Open (Kokai) No, 3-243973 (Conventional Example 2) discloses an intermediate 
transfer material with an elastic layer smooth on the surface and capable of absorbing the solvent in the 
livid toner. The elastic layer consists of a dielectric layer and a conductive layer. An example of the 
20 intermediate material has a conductive silicone rubber coated with an insulating silicone rubber. 

Furthermore, USP 5099286 (Conventional Example 3) discloses an intermediate transfer material with a 
dielectric layer formed on a conductive base. An example of the intermediate transfer material has a 
dielectric layer made of polytetrafluoroethylene layer formed on a conductive base made of urethane 
rubber. 

25 The intermediate transfer materials used for the above mentioned image forming method are rehired to 
satisfy the following requirements. 

(1) The visible image should be able to be efficiently transferred onto the intermediate transfer material. 

(2) The visible image on the intermediate transfer material should be able to be efficiently re-transferred 
onto final transfer objects. 

30 (3) The intermediate transfer material should be durable. 

However, the above Conventional Examples 1 to 3 do not satisfy all of the requirements (1) to (3). 
For example, if a material like silicone coating or fluorine coating is simply used as in Conventional 
Example 1. the durability is not sufficient. In Conventional Example 2. since a conductive silicone rubber is 
used for the elastic layer, the solvent used in the liquid toner swells the elastic . layer, to disturb the visible 
35 image on the intermediate transfer material. Furthermore in Comparative Example 3, since polyurethane 
rubber is used for the elastic layer, re-transferring onto the final transfer objects by a heat roller cannot be 
effected since polyurethane rubber is insufficient in heat resistance. 

The present invention has been completed to overcome the above disadvantages. An object of the 
present invention is to present an intermediate transfer material which satisfies all the requirements that the 
40 visible image should be able to be efficiently transferred onto the intermediate transfer material, that the 
visible image on the intermediate transfer material should be able to be efficiently re-transferred onto final 
transfer objects, and that the intermediate transfer material should be durable. 

Another object of the present invention is to obtain a high quality image at high reproducibility when the 
image is formed by using the intermediate transfer material. 

45 

Disclosure of the invention 

The intermediate transfer material of the present invention uses a conductive fluorine rubber for the 
conductive elastic layer. So, even when a heat roller containing a heat source is used for re-transfer of the 

50 visible image on the intermediate transfer material onto the final transfer objects, it is sufficient in heat 
resistance to allow excellent transfer. Furthermore, an adhesive layer is formed between the conductive 
fluorine rubber layer and a silicone rubber layer, or the surface release layer contains a tackifier such as an 
aminosilane coupling agent, to make the intermediate transfer material itself sufficiently practically durable. 
Therefore, if the intermediate transfer material of the present invention is used for forming an image, the 

55 image obtained is high in quality and can be obtained at high reproducibility. 
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The most preferred embodiment for executing the invention 

The objects of the present invention can be achieved by the following (1) or (2). 

(1) An intermediate transfer material A. used for an image forming method of developing an electrostatic 
5 latent image on an electrostatic latent image carrier by aliquid toner, electrostatically transferring the 
image visualized by the development onto an-wtermediate transfer material, and re-transferring the 
visible image on the intermediate transfer material onto final transfer objects, comprising at least a 
silicone rubber layer, an adhesive layer and a conductive fluorine rubber layer In this order from the 
outer surface side. 

70 (2) An intermediate transfer material B, used for an image forming method of developing an electrostatic 
latent image on an electrostatic latent image carrier by a liquid toner, electrostatically transferring the 
image visualized by the development onto an intermediate transfer material, and re-transferring the 
visible image on the intermediate transfer material onto final transfer objects, comprising at least a 
surface release layer containing a silicone and a tackifier and a conductive fluorine rubber layer in this 

75 order from the outer surface side. 

The present invention is described below in detail. 

The intermediate transfer material A of the present invention has at least a silicone rubber layer, an 
adhesive layer and a conductive fluorine rubber layer in this order from the outer surface side, and can be 
formed like a belt with at least a conductive layer, an adhesive layer and a silicone rubber layer laminated 
20 in this order on a substrate made of aluminum, iron or plastic material, etc. or like a drum with at least, a 
conductive fluorine rubber layer, an adhesive layer and a silicone rubber layer laminated in this order 
around a drum made of aluminum or iron, etc. Furthermore, an adhesive layer may be formed between the 
conductive fluorine rubber layer and the substrate or between the conductive fluorine rubber layer and the 
drum. 

25 The silicone rubber layer is formed as the outermost surface layer of the intermediate transfer material 
A. The silicone rubber as the outermost layer lowers the adhesive strength of the liquid toner onto the 
intermediate transfer material, and acts to enhance the transferability from the intermediate transfer material 
to the final transfer objects. Furthermore, it also acts to let the intermediate transfer material absorb the 
carrier solvent of the toner, for immobilizing the toner image of the intermediate transfer material to some 

30 extent, thereby enhancing multiple transferability (from electrostatic latent image carriers to the intermediate 
transfer material). The silicone rubber layer can be formed by, but not limited to, any of known methyl 
silicone rubber, methylphenyl silicone rubber, methylvinyt silicone rubber, etc. The thickness of the silicone 
rubber layer should be preferably 0.2 to less than 5 um, more preferably 0.5 to less than 3 um. If the 
thickness is less than 0.2 um, the transfer from the intermediate transfer material to the final transfer 

35 objects is not sufficient, and if 5 um or more, color superimpositlon becomes difficult. 

Below the silicone rubber layer, the adhesive layer is formed to achieve adhesion to the conductive 
fluorine rubber layer. Without the adhesive layer, the adhesion between the silicone rubber layer and the 
conductive fluorine rubber layer is not sufficient, and as a result, the intermediate transfer material obtained 
is not good in durability or printing resistance, hence not practical. 

40 The adhesive layer can be formed by any primer usually used for bonding of silicone rubbers, but it is 
preferable that the adhesive layer contains at least one selected from aminosilane coupling agents and 
titanate coupling agents. 

The aminosilane coupling agents include, but not limited to, 3-aminopropyltriethoxysilane. 3- 
aminopropyltrimethoxysilane. 3-aminopropyldiethylmethylsilane. N-(2-aminoethyl)-3-aminopropyltrimethox- 
45 ysilane, p-aminophenyltrimethoxysilane, etc. . - 

Among them, especially 3-aminopropyltriethoxysilane and N-(2-aminoethyl)-3-aminopropyltrimethox- 
ysitane are preferable. 

The titanate coupling agents include, but not limited to, tetramethyl titanate. tetraethyl titanate, 

tetrapropyl titanate, tetraisopropyl titanate, tetrabutyl titanate.tetra{2-ethyl)hexyl titanate, tetrastearyl titanate, 
50 tetraphenyl titanate, tetratolyl titanate, tetraxylyl titanate. etc. Among them, especially tetraisopropyl titanate 

and tetrabutyl titanate are preferable. 

It is also possible to mix a known silane coupling agent other than aminosilane coupling agents. It can 

be selected from, but not limited to, allyldimethylsilane, benzyldimethylsilane, 2-(bicycloheptyl)- 

methyldichlorosilane. 2-acetoxyethyltrichlorosilane, etc. 
55 Furthermore, it is also possible to mix a resin, etc. for reinforcing the strength of the adhesive layer 

itself. The resin can be selected from, but not limited to. acrylic resin, polyethylene, polypropylene, 

polystyrene, nylon resin, etc. 
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The amount of the aminosilane coupling agent and/or titanate coupling agent in the adhesive layer 
should be preferably 10 to 100 wt%. more preferably 20 to 100 wt%. furthermore preferably 40 to 100 wt%. 

If the amount of the aminosilane coupling agent and/or titanate coupling agent is too small, the good 
properties of the aminosilane coupling agent and titanate coupling agent may be lost. 

5 The coupling agent may be diluted, as required, by a solvent such as methanol, ethanol, propanol, 
butanol. hexane, benzene, toluene, xylene, methylene chloride, chloroform or carbon tetrachloride. 

The thickness of the adhesive layer should be preferably 0.2 to less than 5 um. If less than 0.2 um, 
adhesiveness is insufficient, and if 5 um or more, cohesive failure occurs in the adhesive layer to degrade 
adhesiveness. Furthermore, since the thickness of the dielectric layer (silicone rubber layer + adhesive 

70 layer) becomes large, color superimposition becomes difficult. 

In the intermediate transfer material A of the present invention, the conductive fluorine rubber layer is 
formed below the adhesive layer formed under the silicone rubber layer. The conductive fluorine rubber 
layer is used as a conductive elastic layer. When a heat roller containing a heat source is used for transfer 
from the intermediate transfer material to final transfer objects, the conductive elastic layer is required to be 

75 high in heat resistance, and moreover, required not to be swollen by the hydrocarbon solvent used in the 
liquid toner. So, the use of the conductive fluorine rubber layer is required. 

. The conductive fluorine rubber layer.used in the ifit^rjrii^iaiterm^^al A of the present invention can be' 
a layer formed by a rubber based on vinylidene fluorlde-hexafluoropropene, vinytidene fluoride- 
chlorotrifluoroethylene, vinylidene fluoride-pentafluoropropene. tetrafluoroethylene-propylene, fluorine-con- 

20 taining silicone, fluorine-containing nitroso, fluorine-containing triazine or fluorine-containing phosphazene, 
etc. made conductive by dispersing carbon black. 

The carbon black to be dispersed into the fluorine rubber can by any known carbon blank, but the use 
of Kaetchen black is preferable to achieve good conductivity. The amount of carbon black dispersed should 
be preferably 2 to 10 wt%. If less than 2 wt%. the conductivity is poor, and if more than 10 wt%. the 

25 conductive fluorine rubber layer loses its surface smoothness. 

The conductive fluorine rubber layer should be preferably 10^ (Q-cm) or less, more preferably 10^ - 
(n>cm) or less in volume resistivity. If the volume resistivity is more than 10^ (Q-cm), the transferability is 
liable to be lowered when a visible image of a color on a sensitive material is transferred onto a visible 
image of another color on the intermediate transfer material when it is intended to re-transfer a full color 

30 visible image on the intermediate transfer material onto the final transfer objects by one transfer action. 
Moreover, the hardness of the conductive fluorine rubber layer should be preferably Shore A20 to Shore 
D50. If lower than shore A20, the visible image transferred onto the intermediate transfer material from the 
electrostatic latent image carrier (sensitive material) is liable to be disturbed. If higher than shore D50. the 
transfer rate from the intermediate transfer material onto the final transfer objects is liable to be low when 

35 the final transfer objects are insufficiently smooth on the surface like paper. 

The thickness of the conductive fluorine rubber layer should be preferably 50 to less than 5.000 um, 
more preferably 500 um to less than 3.000 um. If 5000 . um or more, the image transferred from the 
electrostatic latent image carrier (sensitive material) to the intermediate transfer material is liable to be 
disturbed. Furthermore, if less than 50 um, the transfer rate from the intermediate transfer material onto the 

40 final transfer objects is liable to be low when the final transfer objects are insufficiently smooth on the 
surface like paper. 

The lower inner part (substrate or drum side) of the conductive fluorine rubber layer can be replaced by 
a laye^r of another material. For example, it can be replaced by a non-conductive fluorine rubber layer, butyl 
rubber layer, polyurethane rubber layer or neoprene rubber layer, etc. acting as a cushioning layer. The 

45 thickness of the cushioning layer made of another material which can partially replace the conductive 
fluorine rubber layer is 40 to 4,000 um. 

The intermediate transfer material B of the present invention has at least a surface release layer 
containing a silicone rubber and a tackifier and a conductive fluorine rubber layer in this order from the 
outer surface side. It can be formed a belt at least with the conductive fluorine rubber layer and the surface 

50 release layer containing a silicone rubber and a tackifier laminated in this order on a substrate of aluminum, 
iron or plastic material, etc., or like a drum at least with the conductive fluorine rubber layer and the surface 
release layer containing a silicone rubber and an aminosilane coupling agent laminated in this order on a 
drum of aluminum or iron. etc. Moreover, an adhesive layer may also be provided between the conductive 
fluorine rubber layer and the substrate or between the conductive fluorine rubber layer. and the drum. 

55 The outer surface layer of the intermediate transfer material B Is the surface release layer containing a 
silicone rubber and a tackifier. 

The silicone rubber contained in the surface release layer acts to lower the adhesive strength of the 
liquid toner to the intermediate transfer material and to enhance the transferability from the Intermediate 
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transfer material onto the final transfer objects. It also functions to let the intermediate transfer material 
absorb the carrier solvent of the toner, for immobilizing the toner Image of the intermediate transfer material 
to some extent and also to enhance the multiple transferability (from electrostatic latent image carriers to 
the intermediate transfer material). The silicone rubber can be selected from, but not limited to, known 

5 methyl silicone rubber, methylphenyl silicone rubber, methylvinyl silicone rubber, etc. 

The tackifier contained in the surface release layer can be an aminosilane coupling agent. It acts to 
enhance the adhesion between the surface release layer and the conductive fluorine rubber layer for 
improving the durability of the intermediate transfer material. The aminosilane coupling agent can be 
selected from, but not limited to. 3-aminopropyltriethoxysiIane, 3-aminopropyltrimethoxysilane. 3- 

70 aminopropyldiethylmethylsilane, N-(2-aminoethyl)-3-aminopropyltrimethoxysilane. p-aminophenyltrimethox- 
ysilane, etc. 

It is preferable that the surface release layer contains 1 to 20 wt%, more preferably 2 to 10 wt% of an 
aminosilane coupling agent. If the amount of the aminosilane coupling agent is less than 1 wt%, the 
adhesive strength between the surface release layer and the conductive fluorine rubber layer is not 
75 sufficient, to lower the durability of the intermediate transfer material. If the amount of the aminosilane 
coupling agent is more than 20 wt7o, the adhesive strength of the liquid toner to the intermediate transfer 
material is so high that the transferability from the intermediate transfer material to the final transfer objects 
becomes insufficient. 

The surface release layer may also contain a crosslinking agent for the silicone rubber such as 
20 methyltrimethoxysilane. 

The thickness of the surface release layer should be preferably 0.2 to 5 um, more preferably 0.5 to 3 
um. If less than 0.2 um, the transfer rate from the intermediate transfer material to the final transfer objects 
is not sufficient, and if more than 5 um, color superimposition becomes difficult. 

The intermediate transfer material B of the present invention has the conductive fluorine rubber layer 
25 under the surface release layer. The conductive fluorine rubber layer used can be the same as the 
conductive fluorine rubber layer described for the intermediate transfer material (A). 

The image forming method using the intermediate transfer material of the present invention is described 
below. 

The intermediate transfer material of the present invention is used for an image forming method of 

30 developing an electrostatic latent image on an electrostatic latent image carrier by a liquid toner, 
electrostatically transferring the image visualized by the development onto an intermediate transfer material, 
and re-transferring the visible image on the intermediate transfer material onto final transfer objects. 

It is preferable that the intermediate transfer material of the present invention is used for an Image 
forming method, in which a final transfer object is brought into close contact with the intermediate transfer 

35 material by a pressure roller, for re-transferring the visible image in the intermediate transfer onto the final 
transfer object. The pressure roller used here can be a metallic roller or a roller prepared by covering the 
metallic roller on the surface with a highly heat resistant rubber such as a silicone rubber or fluorine rubber, 
to assure better adhesion to the intermediate transfer material. Above all, it is preferable that the 
intermediate transfer material of the present invention is used in an image forming method using a heat 

40 roller containing a heat source as the pressure roller. The pressure roller can be a cylindrical structure 
containing a heat source such as ceramic heater or halogen lamp, etc. 

It is moreover preferable that the image forming method is a color image forming method, in which 
many colors are superimposed to form a color image on the intermediate transfer material so that the 
visible image on the intermediate transfer material may be re-transferred onto each final transfer object by 

45 one transfer action. 

The final transfer objects in the present invention can be any material which allows ordinary printing, 
such as paper, plastic film, metal, cloth or wooden plate. 

The present invention is described below concretely in reference to examples, but is not limited thereto 
or thereby. 

50 

Example 1 

A 1 .000 um thick vulcanized conductive fluorine rubber layer of Shore D20 prepared by adding 5 wt% 
of Kaetchen black to tetrafluoroethylene-propylene rubber ("Afras" #150 produced by Asahi Glass) was 
55 formed on a 200 um thick aluminum sheet, and on it, a 1 um thick adhesive layer of 3-aminopropyltriethox- 
ysilane was formed by bar coating. Further on it. a 2 um thick oxime-removed room temperature cured 
methyl silicone rubber layer was formed by bar coating, to form an intermediate transfer material. 
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Se drums were used as sensitive materials and liquid developers were used for development to form 
images of yellow, magenta cyan and black in this order on the intermediate transfer material stuck onto the 
drums one after another, for forming a full color image on the intermediate transfer material. The full color 
image was transferred onto paper at a linear pressure of 20 kg at a pressure roller temperature of 150*C, to 
5 obtain a good printed sheet. Furthermore. 2,000 sheets of paper were continuously printed, but the printed 
sheets were as good as the first printed sheet, while the intermediate transfer material could be used 
without any defect. 

w 

A 500 um thick vulcanized conductive fluorine rubber layer of Shore D20 prepared by adding 5 wt% of 
Kaetchen black to tetrafiuoroethylene-propylene rubber ("Afras" #150 produced by Asahi Glass) was 
formed on a 180 mm dia. aluminum drum, and on it, a 1 um thick adhesive layer of 3-aminopropyl- 
trimethoxysiiane was formed by bar coating. Further on it, a 1.5 um thick acetic acid-removed room 
15 temperature cured methyl silicone rubber layer was formed by bar coating, to form an intermediate transfer 
material. 

The intermediate transfer material was used for printing as done in Example 1 , to obtain a good printed 
sheet. Furthermore, 2,000 sheets of paper were continuously printed, but the printed sheets were as good 
as the first printed sheet, while the intermediate transfer material could be used without any defect. 

20 

Example 3 

A 800 um thick vulcanized conductive fluorine rubber layer of Shore D30 prepared by adding 6 wt% of 
Kaetchen black to vinylidene fluoride-hexafluoropropene rubber ("Daiel" G-501 produced by Daikin Kogyo) 
25 was formed on a 200 um thick stainless steel sheet, and on it, a 1 um thick adhesive layer of 3- 
aminopropyltrimethoxysilane was formed by bar coating. Further on it. a 1 um thick acetic acid-removed 
room temperature cured methyl silicone rubber layer was formed by bar coating, to form an intermediate 
transfer material. 

The intermediate transfer material was formed like a belt and used for printing as done in Example 1 . to . 
30 obtain a good printed sheet. Furthermore. 2,000 sheets of paper were continuously printed, but the printed 
sheets were as good as the first printed sheet, while the intermediate transfer material could be used 
without any defect. 

Example 4 

35 ^ - - - 

A 1.000 um thick vulcanized conductive fluorine rubber layer of Shore D20 prepared by adding 5 wt% 
of Kaetchen black to tetrafiuoroethylene-propylene rubber ("Afras" #150 produced by Asahi Glass) was 
formed on a 200 um thick aluminum sheet, and on it. a 1 um thick layer of tetrai so propyl titanate was 
formed by bar coating. Further on it, a 2 um thick oxime-removed room temperature cured methyl silicone 

40 rubber layer was formed by bar coating, to form an intermediate transfer material. 

Se drums were used as sensitive materials and liquid developers were used for development to form 
images of yellow, magenta cyan and black in this order on the intermediate transfer material stuck onto the 
drums one after another, for forming a full color image on the intermediate transfer material. The full color 
image was transferred onto paper at a linear pressure of 20 kg at a pressure roller temperature of 150*C, to 

45 obtain a good printed sheet. Furthermore, 2,000 sheets of paper were continuously printed, but the printed 
sheets were as good as the first printed sheet, while the intermediate transfer material could be used 
without any defect. 

Example 5 

50 

A 500 um thick vulcanized conductive fluorine rubber layer of Shore D20 prepared by adding 5 wt% of 
Kaetchen black to tetrafiuoroethylene-propylene rubber ("Afras" #150 produced by Asahi Glass) was 
formed on a 180 mm dia. aluminum drum, and on it, a 1 um thick layer of tetra(2-ethyl)hexyl titanate was 
formed by bar coating. Further on it. a 1.5 um thick acetic acid-removed room temperature cured methyl 
55 silicone rubber layer was formed by bar coating, to form an intermediate transfer material. 

The intermediate transfer material was used for printing as done in Example 1, to obtain a good printed 
sheet. Furthermore. 2,000 sheets of paper were continuously printed, but the printed sheets were as good 
as the first printed sheet, while the intermediate transfer material could be used without any defect. 
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Example 6 

A 800 um thick vulcanized conductive fluorine rubber layer of Shore D30 prepared by adding 6 wt% of 
Kaetchen black to vinylidene fluoride-hexafluoropropene rubber ("Daiel" G-501 produced by Daikin Kogyo) 

5 was formed on a 200 um thick stainless steel sheet, and on it, a 1 um thick layer of a coupling agent 
obtained by mixing 40 wt% of tetraethyl titanate and 60 vyt% of allyldimethylsilane was formed by bar 
coating. Further on it, a 1 um thick acetic acid-removed room temperature cured methyl silicone rubber 
layer was formed by bar coating, to form an intermediate transfer material. 

The intermediate transfer material was formed like a belt and used for printing as done in Example 1, to 

70 obtain a good printed sheet. Furthermore, 2.000 sheets of paper were continuously printed, but the printed 
sheets were as good as the first printed sheet, while the intermediate transfer material could be used 
without any defect. 

Example 7 

75 

A 800 um thick vulcanized conductive fluorine rubber layer of Shore D30 prepared by adding 6 wt% of 
Kaetchen black to vinylidene fluoride-hexafluoropropene rubber ("Daiel" G-501 produced by Daikin Kogyo) 
was formed on a 200 um thick stainless steel sheet, and on it, a 1 um thick layer of a coupling agent 
obtained by mixing 5 wt% of tetraethyl titanate and 95 wt% of allyldimethylsilane was formed by bar 

20 coating. Further on it, a 1 um thick acetic acid-removed room temperature cured methyl silicone rubber 
layer was formed by bar coating, to form an intermediate transfer material. 

The intermediate transfer material was formed like a belt and used for printing as done in Example 1, to 
obtain a good printed sheet. Further sheets of paper were continuously printed, but after printing more than 
100 sheets, the printed sheets became defective. The intermediate transfer material was removed and 

25 examined, to find that the silicone rubber layer had peeled from the conductive elastic layer. 

Example 8 

A 1 .000 um thick vulcanized conductive fluorine rubber layer of Shore A60 prepared by adding 5 wt% 
30 of Kaetchen black to tetrafluoroethylene-propylene rubber ("Afras" #150 produced by Asahi Glass) was 
formed on a 200 um thick aluminum sheet, and on it, a 1 um thick adhesive layer of N-(2-aminoethyl)-3- 
aminopropyltrimethoxysilane was formed by bar coating. Further on it. a 1.5 um thick oxime-removed room 
temperature cured methyl silicone rubber layer was formed by bar coating, to form an intermediate transfer 
material. 

35 OPC drums (organic sensitive materials) were used as sensitive materials and liquid developers were 
used for development to form images of yellow, magenta, cyan and black in this order on the intermediate 
transfer material stuck onto the drums one after another, for forming a full color image on the intermediate 
transfer material. The full color image was transferred onto paper at a linear pressure of 20 kg at a pressure 
roller temperature of 150'C, to obtain a good printed sheet. Furthermore, 2,000 sheets of, paper were 

40 continuously printed, but the printed sheets were as good as the first printed sheet, while the intermediate 
transfer material could be used without any defect. 

Example 9 

45 A 750 um thick vulcanized conductive fluorine rubber layer of Shore A70 prepared by adding 7 wt% of 
Kaetchen black to tetrafluoroethylene-propylene rubber ("Afras" #150 produced by Asahi Glass) was 
formed on a 250 um thick aluminum sheet, and on it, a 1 um thick adhesive layer of tetrabutyl titanate was 
formed by bar coating. Further on it, a 1.5 um thick oxime-removed room temperature cured methyl 
silicone rubber layer was formed by bar coating, to form an intermediate transfer material. 

50 Amorphous silicon drums were used as sensitive materials and liquid developers were used for 
development to form images of yellow, magenta, cyan and black in this order on the intermediate transfer 
material stuck onto the drums one after another, to form a full color image on the intermediate transfer 
material. The full color image was transferred onto paper at a linear pressure of 20 kg at a pressure roller 
temperature of 180'C, to obtain a good printed sheet. Furthermore, 2,000 sheets of paper were continu- 

55 ously printed, but the printed sheets were as good as the first printed sheet, while the intermediate transfer 
material could be used without any defect. 
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Example 10 

A 1.000 urn thick vulcanized conductive fluorine rubber layer of Shore D20 prepared by adding 5 wt% 
of Kaetchen black to tetrafluoroethylene-propylene rubber ("Afras" #150 produced by Asahi Glass) was 
formed on a 200 urn thick aluminum sheet, and on it. a 2 urn thick surface release layer composed of the 
following was formed by bar coating, to form an intermediate transfer material. 



3-aminopropyltriethoxysilane 

Oxime-removed room temperature cured methyl silicone rubber 



5 wt% 
95 wt% 



Se drums were used as sensitive materials and liquid developers were used to form images of yellow, 
magenta, cyan and black in this order on the intermediate transfer material stuck onto the drums one after 
another, to form a full color image on the intermediate transfer material. The full color image was transferred 
onto paper at a linear pressure of 20 kg at a pressure roller temperature of 150*C,-to obtain a good printed 
sheet. Furthermore, 2.000 sheets of paper were continuously printed, but the printed sheets were as good 
as the first printed sheet, while the intermediate transfer material could be used without any defect. 



20 



25 



30' 



Example 1 1 

A 500 urn thick vulcanized conductive fluorine rubber layer of Shore D20 prepared by adding 5 wt% of 
Kaetchen black to tetrafluoroethylene-propylene rubber ("Afras" #1-50 produced by Asahi Glass) was 
formed on a 180 mm dia. aluminum drum, and on it, a 1.5 um thick surface release layer composed of the 
following was formed by bar coating, to form an intermediate transfer material. 



3-aminopropyltrimethoxysilane 

Acetic acid-removed room temperature cured methyl silicone rubber 



3 wt% 
97 wt% 



- The intermediate transfer material was used for printing as done in Example 10. to obtain a good 
printed sheet. Furthermore, 2,000 sheets of paper were continuously printed, but the printed sheets were as 
good as the first printed sheet, while the intermediate transfer material could be used without any defect. 



35 
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Example 12 

A 800 um thick vulcanized conductive fluorine rubber layer of Shore D30 prepared by adding 6 wt% of 
Kaetchen black to vinylidene fluoride-hexafluoropropene rubber ("Daier .G-501 produced by Daikin Kogyo) 
was formed on a 200 um thick stainless steal sheet, and on it. a 1 um thick surface release layer 
composed of the following was formed by bar coating, to form an intermediate transfer material. 



N-(2-aminoethyl)-3-aminopropyltrimethoxysilane 

Acetic acid-removed room temperature cured methyl silicone rubber 



3 wt% 
97 wt% 



45 The intermediate transfer material was formed like a belt and used for printing as done in Example 10, 
to obtain a good printed sheet. Furthermore. 2,000 sheets of paper were continuously printed, but the 
printed sheets were as good as the first printed sheet, while the intermediate transfer material. could be 
used without any defect. 

50 Comparative example 1 

A 1 .000 um thick vulcanized conductive fluorine rubber layer of Shore D20 prepared by adding 5 wt% 
of Kaetchen black to tetrafluoroethylene-propylene rubber ("Afras" #150 produced by Asahi Glass) was 
formed on a 200 um thick aluminum sheet, and directly on it, a 2 um thick oxime-removed room 
55 temperature cured silicone rubber layer was formed by bar coating, to form an Intermediate transfer 
material. 

The intermediate transfer material was used for printing as done in Example 1, and up to 100 sheets 
were printed well. After printing more than 100 sheets, the printed sheets became defective. The 



8 



EP 0 638 854 A1 



intermediate transfer material was removed and examined, to find that the silicone rubber layer had peeled 
from the conductive fluorine rubber layer. 

Comparative example 2 

5 

A 1 mm thick conductive silicone rubber layer of 10^ fl^cm in volume resistivity was formed on a 200 
urn thick aluminum sheet, and on it. 1.5 um thick oxime-removed room temperature cured silicone rubber 
layer was formed by bar coating, to form an intermediate transfer material. 

As done in Example 1 printing was effected in the order of yellow, magenta and cyan. The intermediate 
70 transfer material was swollen by the liquid toner, to disturb the visible image, and good printed sheets could 
not be obtained. 



Comparative example 3 

75 A 1 mm thick conductive urethane rubber layer of 10^ fl^cm in volume resistivity was formed on a 200 
um thick aluminum sheet, and on it, a 1 um thick adhesive layer of 3-aminopropyltrimethoxysilane was 
formed by bar coating. Further on it, a 1.5 um thick acetic acid-removed room temperature cured methyl 
silicone rubber layer was formed by bar coating, to form an intermediate transfer material. 

Printing was effected as done in Example 1. The urethane rubber layer was thermally deformed, not to 

20 allow smooth transfer from the intermediate transfer material onto paper, and good printed sheets could not 
be obtained. 



Comparative example 4 

25 A 1 mm thick conductive urethane rubber layer of 10^ Q^cm in volume resistivity was formed on a 200 
um thick aluminum sheet, and on it, a 1 um thick surface release layer composed of the following was 
formed by bar coating, to form an intermediate transfer material. 



30 



N-(2-amlnoethyl)-3-aminopropyltrimethoxysilane 

Acetic acid-removed room temperature cured methyl silicone rubber 



3 wt% 
97 wt% 



35 



Printing was effected as done in Example 1. The urethane rubber layer was thermally deformed, not to 
allow smooth transfer from the intermediate transfer material onto paper, and good printed sheets could not 
be obtained. 



Industrial applicability 

The intermediate transfer material of the present invention is used for an image forming method of 
40 developing an electrostatic latent image on an electrostatic latent image carrier by a liquid toner, 
electrostatically transferring the image visualized by the development onto an intermediate transfer material, 
and re-transferring the visible image on the intermediate transfer material onto final transfer objects. The 
image forming method is used, for example, in copiers and laser beam printers. 



45 Claims 

1. An intermediate transfer material, used for an image forming method of developing an electrostatic 
latent image on an electrostatic latent image carrier by a liquid toner, electrostatically transferring the 
image visualized by the development onto an intermediate transfer material, and re-transferring the 

50 visible image on the intermediate transfer material onto final transfer objects, comprising at least a 
silicone rubber layer, an adhesive layer and a conductive fluorine rubber layer in this order from the 
outer surface side. 

2. An intermediate transfer material, according to claim 1, wherein the adhesive layer contains an 
55 aminosilane coupling agent. 

3. An intermediate transfer material, according to claim 1, wherein the adhesive layer contains a titanate 
coupling agent. . 
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4, An intermediate transfer material, according to claim 1, wherein the adhesive layer contains an 
aminosilane coupling agent and a titanate coupling agent 

5. An intermediate transfer material, according to claim 1, wherein the thickness of the silicone rubber 
5 layer Is 0.2 to less than 5 um. 

6- An intermediate transfer material, according to claim 1, wherein the thickness of the adhesive layer is 
0.2 to less than 5 um. 

70 7. An intermediate transfer material, used for an image forming method of developing an electrostatic 
latent image on an electrostatic latent image carrier by a liquid toner, electrostatically transferring the 
image visualized by the development onto an intermediate transfer material, and re-transferring the 
visible image on the intermediate transfer material onto final transfer objects, comprising at least a 
surface release layer containing a silicone and a tackifier and a conductive fluorine rubber layer in this 

T5 order from the outer surface side. 

8- An intermediate transfer material, according to claim 7, wherein the tackifier is an aminosilane coupling 
agent. 

20 9. An intermediate transfer material, according to claim 7. wherein the tackifier is contained by 1 to 20 
wt% in the surface release layer. 

10. An intermediate transfer material, according to claim 7. wherein the thickness of the surface release 
layer is 0.2 to 5 um. 

25 

11. An intermediate transfer material, according to claim 1 or 7. wherein the thickness of the conductive 
fluorine rubber layer is 50 to less than 5,000 um. 

12. An image forming method of developing an electrostatic latent image on an electrostatic latent image 
30 carrier by a liquid toner, electrostatically transferring the image visualized by the development onto an 

intermediate transfer material, and re-transferring the visible image on the intermediate transfer material 
onto final transfer objects, comprising the use of the intermediate transfer material stated in claim 1 or 
7 as said intermediate transfer material. 

35 13. An image forming method, according to claim 12, wherein each final transfer object is brought into 
close contact with said intermediate transfer material by a pressure roller to re-transfer the visible 
image on the intermediate transfer material onto the final transfer object. 

14. An image forming method, according to claim 13. wherein the pressure roller is a heat roller containing 
40 a heat source. 

15. An image forming method, according to claim 12, wherein many colors are superimposed to form a 
. color image on the intermediate transfer material, to re-transfer the visible image thus formed on the 

intermediate transfer material onto each final transfer object by one transfer action. 

45 
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